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which saws time. improves costs t all Clcmcols

\

mgcthcr early.

l:ig. 2. Missioa ‘1’cslhcd  as an I:volutioaaty  Iatcp,ratioa liavironmcat

‘1’hc objcc(iw  is to mitigate the tmii[ional  cultarc of .w’ric//
proccssia~ ofprojccl  clcmcnts.

2. Concurrent Engineering for Mission Success

~’oacancat  cng,iaccriag mans producibility. Ics(abili(y,
aIKl opctab ilily atc fully coasidcrcd in fill phaw ]Ia[ hmv is
this done’? hfimc impot-lantly,  how is it (ioac [:ficic}llll.i’? ‘1 tlc
Iicy 10 sacccss  i s  modcta Compulct-  tia(i cc)]])[]]lltlic:iliot)s
lcchnolop,  ics.

The S’1’AI{I)IJS’I’  tcaal has cng, incctcd a  c o m m o n ,
collahorali~,c scrwr  approach to provide a am(ral rcposi[ory
o f  [ill col]ltll~lt]ic:ilio]]” p]odac(s. ‘1’hc p]oducts i[lcludc
drawings, ptcscnt:ilions, Incmos, fbrmal docllmcnli,
sprcadshccts, C(C. ‘1 h i s  coll:iboralivc scrw cnifimnmcat
b]ings visual access to all project players at lllcir ol’lice
wolks[alioas  or in a coafcrcacc  r o o m  scltin~,. \\Jilh full,
flexible video :icccss to the prodacts, it rcmaiacd to casaw
audio cot]lll]~lllic:iliot]s” with equal user access and llcxibility.
‘1’his has bcca achicvcd with lhc lcasiag. of a dcdicalcd “’mccl-
mc” tclcconfmacc line. ‘1’his audio dial-in access is awiilab]c
from virtaally aay tclcphonc. Up to aboat SO parlicipaats  caa
access any mcdiag  from sites anywhere. Aad wi~h a por[ahlc
con)pu(cr Ih:i( ccmtaias ck>walo:idcct prcxiucls from lhc scrvct,
twth v isual  and aa(iio iavolvcmcnt is achicvcd f rom aay
tclcp}wnc, The impact hzis bcca to allow team mcmbcIs  “just
ia time” inwlwmcat in mcctiags w h i l e  workiag  in thcit
ofliccs. This “virlaal mcctiag room” cnvironmcat hzis hcca

put ia p lace  10 save Iiiivcl (cvca flom oflicc 10 ccmfcrcacc
mom),  allow last minatc and real-lime ch;ia~cs 10 prodacts
such as documents, prcsclilalions, spwadshccts, etc., :ln[i
fiicililak “sl)~lt-  (~f-ttlc-i]](~l~ ]ctl(”  meetings “ia the server. ”
1 hus t~i(lcly-sci>zirtilccl kzim mctnhcrs at 1 (~ckllcccl-hl:lrlitl  ia
I )calcr and .II’I, in l):iwlcna  can mwt ‘Wirtazill)” aad qaickly
o]] issacs aIId have  the  fall -rc-posilory  of I’toicct dala Jnd
C(

l’ipatc (X): Inlcgtalcd ‘1’cam  Managcmat  Stlactarc



I ly pkicinp, a priority on cc~ll]l]l~lt~icztlic)t~s ~~ ilb this ~t)s~-
saviap, user-f’ricadly tcchaiqac,  the S’I’AI<I)(JS’1  team is ;ihlc
to locus all clcmcnts ia a cmcurtcnl  cagiacu  ing group called
lhc I’rojecl l’:11’f!;tl ( ’trill’q [/)1[/ ltllcgt’(llirm  Yk’[/t?l  (1’1:11). ‘1 hc

1’1;1 1’ meets wcckl~ as  a ccatral forum for d iscuss ion  and
aclioas. 1[ is Id by the  I’rojccl ILagiaccr and  comptiscd o f
such  cnginccring leaders or cog,ainals  of the ky ptojcd
clcmcats  sach as trajectory caginccr, and mission tcsl sjslca]
cnpinwr. } Ictc, cross-systm  issues arc broap,h( ftoat-aa(i-
ccntct. Ilad-lwcn(l iafhrmalion issacs [ire hcinp dcal~ w i t h
cat]y in the dcvclopmcat cycle such that Ihc traditioa of
spacecraft Iirst, rrad tcslabi]ily and operability sc’toad, is
hcinp,  hrokca. ‘1’hc 1’111’1’ focas is on teamwork. ‘1’his iavoll’cs
wcrybody  in the big-p ic(arc fuadamcnlal miss ion  Micccss
mll ic, tr[[(tvf  of comelw~’ otd itl[ctxlcllor  m[llcrini.

‘1’hc 1’111’1’ :iJso involves, id the appropriate Icwl,  husincss
faac[ions, sarcly, and publ ic  oLltrcactl/ccl~[catiotl. 11 pl-ovidcs
lhc ccnlriil cmllrol foram for  the  ptincipal invcsligwlor  (1’1)
and  proicc[ lnanagcr ( I ’ M ) ,  providiag an arc-m whctc
pcl I’ormaacc and accountability in each elctncnt of lhc project
is bc bigl]ly  visihlc. l:ig,urc (X) above dcpicls the concurtcat
cng,iaccriap,  and  manap,cmcal slractarc  thzit “wraps  aroaad’$
Ihc major  projcd  clcmcats  by opcr-aliag  ia t h e  f l e x i b l e
“~irluai mcc[in~, ” co~lltll~ltlicziliotls cavironmcat.

Kcy to the successful achic~cmcat of lhc missioa Foals
\vilhia the cosl cap arc the coattols  am{ pmccsscs applid by
tbc I’1 and his m:inag,cmcnl  team. Tbc kcy dcvcl(qmlctlt
pt occss is the usc of a ccatral mi.wim [es( etl)i)c))tt)lt’)11, t h e

,W~JM/IM/ Afi.Y,~ ioH 7Fs( .$,.tlcm (.Yii4/;Y), to bt inp, a l l  lbc
clmca(s Iop,clbcr early ia an cad-lo-cad cnvirolllncnt  ‘1 hc
idea of kccpil~g lhc focus at a missim  lcwl  is 10 fiithfally
Scl  Vc lhc cl}~ic derived from the famed I ,ocLhccd
“Skaakwmks”  to rdacc risks by “tcstiag, it like you fly it.”

lip. 2 shows the inlcgtaling, mlc oftbc SM I S in gcl[ing :it
the  miss ion  iatcrFdccs  caily and iterating in phases of
incruising, intcrfacc complexity. ‘Ibis pmccss, pionccrcd oa
the h4ars /’~//lQinder mission, is aimed at ctiscovci illg intcrl’acc
issacs early, fixing lhcm, d allowing a seamless, smooth
transition it] to the Assembly, ‘1’cs[, and launch  Opcraticms
(A’1’l .()) portion of the project schcdalc.

Specifically, S’I’AI{I)(JS’1’ ~vill exploit capahililics provicicd
by the .Y/mwraji  7 cchtmlog,y  [ “etllcr  and .YIKWPCMB 7 rst
l,cjl)o)(lfc)ti(,.~ at 1 MA and the ldigh(  .S}wfent 7e.Y/bcd at .JI’I..
l;ach of tbrcc I>rc)(l~lct-accoLlt~table maaagcrs will d e l i v e r
S’I’Al<l lLJSl’-sl~ccific h[irdwarc and s o f t w a r e  at diffcrca(
Icvcls ofmaturity  to this missioa intc~,ration  cnvirontncat.

‘l”hc Shl I’S plan is to include cagiaccring  dcvclopmcat
units (I: I) U’S), so flwarc, mission models, dynamic models,
and. wbctc possible, fli@t arliclcs. ‘1’his ~vill plovidc Illc
1’1:1’1’  with real data, not papct, to validate Ihc dcsip,as;  coattol
al~,orilhms;  aad ialcrfaccs  ia a )?ti.f.fio))<f~~slcf)~  context as tlIcy
arc produced by the dcsig,n and fabrication clcmcnls at
diffcrcat  phases.

‘1 k primary “ethic” of t h e  STAI<I)LJS’1’  l]rwjcct is to
develop Ihc target low-risk ltltegraled  Missim Cqmbili/~’
(/Af[), e . g .  l h c  complctc s e t  of inlcgratcd and tcslcd
hardlvarr, sdlwarc, o p e r a t i o n a l  proccdurcs, aaalysis
proccdurcs, aml facilities 10 atlaia the faadamcntal  Ifis.sion

,$IICCCSS  critcrioa,  and o p e r a t e  i t  sacccssfully  Ivilhia lhc
bawlinc  tmd~,ct  cs[ablishcd w i t h  N A S A .  ‘1’bc lN4[~ is f)w

2. Sliilu)(ls’1’ S(’II:N(’1: GOAI>S

2. I Scicacc lnslramcats

S I ARI)LJS’1’ carries only l\vo dcclicalcd scictlcc
itlvc’slip.[iliolls: lbc acros,cl  dasl collector and  the (’om[ and
latc]>lc]lar I)asl At]aly/ci (( ’l I) A). All othct scicncc data i s
ohtaillcd from cngiaccriag, functions tb;il :irc required fot the
opctatioa  oflhc  spacecraft. 1 bcsc cllgiaccriag  inslramcnk  tire
Ihc n:ivigalirm  camera :iwl tbc 11’tlilll>lc-sllicl(i flux moailm.
l))mamic scicncc is oblainccl  lvitboat special hatdwwtc.

2 . 1 . 1  Ael’og(’l  1)11.s! [’OII(TI[lI’. ‘ 1  hc dusl collcclor Jrill
sitrlpl> expose b l o c k s  o f  uadcrdcnsc, miclopot-w< silica
acroscl and other lmi-dcasily  mdi:i to the sample flux. ‘1 hc
collcclm will coasis[ of modular aluminum CCIIS housinp, 1. to
2-cm thick acwgcl blocks, ‘1’hc CCIIS Ivill f(rrm a twwsidcd,
prid-shapui  arlay [bat will deploy from the S1{[. oac side of
Ibc [it-lay Ivill collect comet parliclcs and the oppmitc side,
ill(crs[clla[ (ius( pat(iclcs. ‘1’hc uscfal collcc[in~, area will bc
about 1 O(K) cn+ fbr each target  sample .  ‘1’hc dcasity of
impac(s will bc low aad this daal usc will cause no problcm
Iii[ll saalplc (Iiscritllillzilio[l.  ‘1 hc balk of  the  :iuay w’ill hc
acto:cl  will) an average density of 0.02 g cm 3. ‘1’hc collector
uill  bc totally iacr( and have only to bc e x p o s e d  and
rccovclcd.

I:xtcasivc cxpcricacc  exists itl both Iabma(ory  ancl spice

fliphts wi[h acmp,cl for collcctias, h}pct velocity parlicles [ 15,
1(,]. h401c th:in 2.4 Inz of silica zicrx~gcl capture CCIIS lmvc
bmm Ilma and rccovcrcd oa Sbat[lc fligtlts, Spzicchzih 11, and
I;al’cc’a

S i l i c a  acropcl ha< bcm shm}n to hc m o r e  cfkc(ivc  in
captaring, organic volatitcs that) actiwild charcoal [2], iill(l

l>ll~sisot-l~[ic)t~  o f  aoblc paws uadcr a  simalatcd cmuctar))
fl~by cacouakr  cnvironmcal has provd surprisingly
successful [ 14]. Addilioaally, each collcc(ot medium will bc
doped with sclcctcd :ibsorbca(s.

2.1.2 <’onM/  aIwl Iti(er.vtcllor  IIILV( Atml)>wr.  ‘l’his is
csscatially  the same iaslramcat  dcsiga that flew on Giotlo and
tbc two Vega sp:icccl-afl, obtaiaing  unique d;ita on chemical
coa]posilion of individual parlicalatcs  in I [al Icy ’s coma. It
consists of an ialct, a taryct, an ion extractor, a time-of-flig$t
(’1 01’) mass spcclromctcr (h4S),  awl an ion ddcctor,  ‘1’hc inlcl
is Ixifllcd  to prevent sanlighl from entering tbc iastramcnt  awl
l-aisin~.  the backgtouad aoisc ia the dctcclor. ‘I hc tarp,ct is 50
c m2 of corl agatcd silver or o(hcr bcavy metal. A light flash
which accmnp:inics the iailia] impact sck  lbc 7cro for lhc
‘1  O1; mcawrcmcnt.  llcctroslalic  grids cx(lac( posilivc o r
ncgalivc ions flom the impact microplawm  ‘1’tlcsc ions move
dma the beat-tahc ‘1’01: h4S where :ia clcctroslatic reflector
f(mlws  ions of  s imilar  cncrp,ics onlcr the ioa d e t e c t o r .
h4cawI iag, an ival time dclcrmiacs  the mass of Ihc ioas. ‘1’his
ias[raawnt  is scasilivc over a raagc of 1 to 150 Ai14LJ. llvca
s~ib-pm sized pzirticlcs Ivill prrdacc  observable siga:i[s and
coalpositioazil profiles.

2,1.3  Nm’i:oliml  C’CIVICM[. T h e  camct a  o p t i c s  fc~r
S’I’AI<I)(l  S’I’ atc spare Voyager Jviclc-aaglc  units, l’lans also
iacludc [i sin~lc Voyflgcr cig,l)t-positioa f i l l e r  w h e e l  am{
thermal housitlg, and a 1 024x 1024 cl]:trg,c-co[tl>lc(l clcvicc



dckxtm will] 1 2 - p  I1l p i x e l s .  ‘1 bis wi l l  ~ivc 6-m p i x e l
rcsolation a( 100 km.

SIILI1(CI  spcul is 5 ms. Some imap,c motioa cmnpcasatim)  is
plaaad by moviag tbc ima~,ia:,  sum mirror. ‘1 bis 1! ill
impmvc  (IIC rc.wlutioa to pmhaps  5 m, aa orxirr of m:igaitadc
bct[cr lbaa (iiyl[o, I.css dusl opacity d tbc l o w e r  Ilyby
Spcc(l (6 tons wrsus  70 kms” ‘ )  gaardatcc twllcr ami  mm
coalptcbcnsivc  imap,in:, oftbc  nuclcas.

2.1.4 I 1 ‘hily)lr .Wield Ihsl I’IMx Afrttlil(w

(Ikwription  [o bc Added)

2.2 Anlicipakd  Scicncc Rctu[n

‘Ihc wcal(lI of dat;i which  uill  rcwl[  f[om tbc S’I’AI<I)(JS’I
alissioa  i s  (Iac to i(s multi-tdcctcct natal-c. 11 w i l l  collccl
iatcrplaaclary [111s1 aa(i, lvitb missioa itlllllclllctlt:ltiol~
oplimiicci, it lvill tilso collect extra solar systcm grtrins, i.e.
tbc iatcrs[cl]at dust. Aml wbilc comctaty s a m p l e s  :IIC of
ialrinsic iatctcst  for lbc entire comcl science commuaily, lbcy
bold coasidcrablc  iatcrcst for cxobiolog,isls as well.

2 . 2 1  (  ‘om/nF~’  IMsl, CoInNs prcsumrbly  f(mncd ia Ibc
ou(ct solar acbLila.  w h e r e  tlic kmpcralurc  rcmaiacd Iolv
cnougb that m:iay iatacl ialcrstcllar  graias (l(is)  should bavc
suwiwcl nebular proccssiag  [ 131.  At prcscal il is not Imown
wbal flactioa of Comctfit-y  dust is prcsolar, aad what fraction
was formed ia tbc solar nebula aad [ranspor[cd 10 tbc rcp,ioa
o f  comet foramlioa, 11 i s  a lso  not kaov,m  bow tbc ncbalar
accrdioa  of I(is iakr Iargcr aggregates may bavc ctlaaf,cd
lbcit obscl vablc propcrlics.

I;OI comet  samplm that caa bc capturd iatact, it sboul(t b c

possible (o dctcwniac tbc follo~ving:

(a) ‘1 Ilc miacridlogical, Clclncntal, aa(l cbmiczil
composition of comets 81 tbc Nib-pm scale.

(b) ‘1 bc cxkmt  that buildiar, makrials  of comds  atc
foaad  in intcrplaactary  dasl par[iclcs (]1)1’s)  aad
mckorilcs,

(c) ‘1’bc sulk of water ia comck  wbctbcr ia icc or in
bydt-alcd miacrals.

(d) Nlixiap, of inacr nebular  malcrials (i.e. cbondralc
fragmcats) 10 tbc comet f(mwrlion region.

(c) ‘1’bc prcscilcc of isotopic anomalies
(f) ‘1’bc laItatc of tbc c a r b o n a c e o u s  m:itcrial zincl its

rclatioasbip  to silic:itcs aad olbcr pb:iscs.
(p,) ILvidcnce for prc-accrctioaal  proccssin~,  citbci ill the

inlcrstcllar mcdiam or ia tbc ncbala (includil~p,
cosmic ray tmcks, sputlcrcd rims, clc. ).

2.2.2 (’omto~y 1 ‘d({filcs.  Altbougb  Ibc clus[/wl*[ilcs I at io
vatics greatly ft om coml 10 cored, volatilcs account for a
sip,aificaat fraclioa of Ibc mass of ever> ccmct nucleus. Of
special intercs[ arc tbc biop,caic  clctncnts (C, 11, N, O, l’, and
f+) and tllcil- molccalcs. A t  tbc lcly Ic:ist, tbc Ob[dillablc
iaformalim  rm g a s e o u s  componcals witl k clcmclltal aad
isolopic, II] :iddition, tbc Cll)A  cart icd m S’I’AI<I)(IS’I’  w i l l
p r o v i d e  d i r e c t  mcasarcmcnts  of volalilc spccics in tl)c
impacliag dust samples aad is cxpcctcci  10 obtain much more
iaformatioa  oa comptcx molcculcs thaa fm tbc 1 lalley flybys
hccaasc  impacts  with coma par[iclcs will bc less thaa I(K)
limes as cnugclic.

2.2.3 /J1/cr.!/c//or /A/.s(. At prucat, astronomically du ivcd
inli)lmaliotl on 1(; s comes primat’ily  from obscrvatioas of
extinction. scallcrin?,. polar  i~:ilion, and  iafrarrd  cmissit la.
\\’llilc sacb astronomical observations provide CIUCS to tt)c

natalc of I(is, tllq’ alc not sufticicatl)  dcfiaitiw  to
cwfidcally  malcb lbc pat-[ iclcs lviltl tbcmctical  models. llasic
ialiwinatim,  such a< tbc abul]daacc o f  Si(: (from carboa
sitirs), tbc :ibum{:iacc of gritpbitc, graia morphology. silicate
millet alo:y,  tlw mlc of radiatioa proccssiag. wiitl  a~,cs, find
lbc association of silicalcs and carlxm:iccous m:iltcl-, is highly
uacctlain  (:ollcctim  of even a fcw ctqwdcd  pa[-liclcs wwuld
pro~,idc a uaiquc ZIII(I bisloric opporluni[y  10 directly cxamiac
solid mal[cr llIal formed outside? tbc solar systcm. “ibis
iaformatioa wwulct  pro~idc p o w e r f u l  cons[rdiats oa graia
modrls and pmvidc insigl)t  in tbc rclalionsbip of pkmtar aad
mctwritic  malcrial~.

II will bc pmiblc to dctcrmiac:

(a) Tbc clcamtal  composition oftbc  grains
(b) ‘I”hc iwtopic  composition of several imporlaat

clcmcals, sacl) as C’, 11, Mg, Si, and ().
(c) ‘1’bc mincriilogical aad lcxlaral cbaraclcr of sarviving

pl]aws.
(d) \Wlclbcr all l(is  arc iso[opicalty [inomaloas.
( c )  ‘1’bc mincralof,y of ttlc s i l i c a t e  gtaias wbdbcr

p,lassy or c[-ystaltinc,  as \vcll as tbcir Si:O ratio.
(1) Tbc plcvalcacc of gt:ipbitc par[iclcs, iacla d i n g

wbdbcr  tllcir abaadaacc  is saflicicnl  10 cxplaia tbc
ia~crs~cliar 0.22-p IN cxtinc[im  bump.

(p,) ‘1 bc cxtct)t  of physical mixiag of Ibc miacrdl pb:iws,
iaclwiiag, whc[ltcr tbe g r a i n s  bavc a  silicak
colc/org,aaic rcf[ac(ory maatlc struclarc, and also if
tbt’y :irc a bclcro~,cacous mixlurc or not

(h) W’bctiict Ibcrc is any cvidcacc for gtaia pt-ocessia[i  ia
tbc iatcrslcllar  tncdiam, especially whc[bcr tbc
CIRC(S of sliock sputlcring,  collisions, accrclion, aad
cbmic:il  allctatioa  caa lx idmlificd.

S’1’AI<I)LJS’I’  will provicic grouad tratb m iatcrstcll:ir gtaia
models aad pdzips rcwal  physical propct-lirs and cffccls of
ptoccsscs  that  t~crc ptcvioasly  anforcsccn. 11 wi l l  prwidc
d a t a  oa lbc dcgrcc of proccssinp. af[cr initiiil  formatioa i a
circumstcllar rcgiws,  aad it will p r o v i d e  in formalioa oa tbc
rclalivc imporkacc o f  o x y g c a - r i c h  aacl carbon stars ia
pro(iucin~, intctsicllar  ciasl. Isotopic rzitios ia tbc samp]cs lvill
yield inf(srmation on nuclcosynlbctic proccsscs ia a variety of
siars. l]) tbc c:iw o f  hydrogm, isotopic f[:iclioaatioa will
provide  ins ight  ialcr lbc ioa-nmlcculc rcacliom  tba[ arc a
favorc(t cxplanatioa fm bigb lkutcriam/1  Iydrogca r:itios ia
s o m e  molcculat clouds aad trace compoacats  in mckmritcs
and lI)I)S.

2.2.4 l;%-fhiologv  lt)lldicf)liotls. Comcls  arc  amv kaow to

coalaia  large quaati[ics o f  wkitilcs,  iacladiag, orgwaic
compouads aad [i rictl \/iricty  of mictopalliclcs  of various
lypm (purr otgaaic  parliclcs, silicaks,  sulfides, and mixed
patticlcs)  Ivitb a gradaatioa  of sixes that cx[mds  to sab-}[m
diameters. Wilb  bigb SUI

-f aCe areas, jux[dposcd  cbcmical
coas~ituca(s, and tbcir easy htiaspor[ability, tllcsc parlical,~tes
may bavc  bccw critically impmlaat for abiotic cata lyt ic
activi [y, IIlztcrotllolc’c{ll:lr” s)ntbcs is, aa(i Sabscqacat



cllcmosynlbc(ic palbumys [5,6]. ‘1 IK-SC arc tbc wll-knmm
prcrcquisik  proccsscs for tbc origin of life.

(’omds,  bcillp, r i c h  in waler and  OIIICI  wl:itilcs,  haie hcci)

poslula[cd (() be Irzinspmlc[-s  ofvolatilc  :11)(1 biogcnic clcmcmts
to lbc early l{arlb. (:lc:irly, Ibc stucly of cotnclary m:itcrial i s
cssmlial  for utlcicrslallding tlw f(nmuitiotl of the solar system.
iin(i, most  illipolliil)(ly  to cxohiolof,y,  tbc  illlCl\lL’]l~il

cwllibu[ ion of pristine, cat Iy-formed m p,anic matter ft-om
several dif’lim-wl  cnvitonmcntal regions. I low the hiogcnic
clcmcnls cntcrd the sol:ir sys[cm, were transformed by
proccsscs opcraliog tbcrc’in, twatnc distributed amonp,
plal]c[ary Ixdics.  and \Yb2il  mol~.cular and mineral fottns Illcy
100L durinp, this bistor)  atc qwslions  of major inlpmliince for
cxobiolosy. (’ompat ison of (tic compositiws  of the volatilcs
conlaincd w itbill comc[wy malcrizil with those fbund itl
carbmaccous  mctcotiles  find interplanetary dust will provide
ii basis f[~r dclcrlnining what commonalties in murcc rc~,im]s
can IN tilltibutcd 10 the materials in tlicsc pul~itively rclalcd
objccls. ‘1 he :inalysis of minerals like carbon:  ilcs,  clays, al)d
sulfiitcs  in coI~Ict  dust  will also be significant for the history
of inkwictiou bctwccn waler an(i minerals in the early solat
Syskw 14],

3. S’I’Al/l)l JS’l’ NIISSION  1)1:  X1(; N

~, 1 ‘1’r;occtory

S 1 AI{ I) IJS’I’s scvm-yc:ir, tbrcc loop, AVI XiA (I;:irtli  g,litvity
assiso  traicc(ory  is dcsig,  ne(i  ( 1 ) to fly  by Wild 2 at a 10I%
),clocit> wllilc it is active, ( 2 )  [0 nmximizc the time f o r
favorable collection of interstellar dust, and (3) to minimize
tbc (’1 (escape energy ftom Iiarill) and  AV rcquirmmts  fcw
I}w mission so that a small krutlch vcbiclc mas bc LIscd.  ]’if!. ~

SII(JWS  tlic spauwafl Ir:ijcctory atKl tbc loca t ion  of  12irtb,
Wild 2, atld the deep spacr  n)ai)cuwrs (m orbit.

Fig. 3. S’I’AI<I)USI’  ‘I”rajcckwy  (IL- IL- )i’ild 2- 1;)

‘1 bc S’1 AI< I)(JS’I’  spacccraf[ will bc I:iuncbed  it] I;cbrwar)
1999. ‘1’bc firs[ orbi[~il  loop is :i 2-~car AVIXiA path ]vilh [i
171 Ills’ A\{ nmr aphcliotl. ‘1 his A V  lvill set up tlic I:;irlb
SM inglly that will pump Illc orbit up to Illc 2.5-yctir loop,
which tbc spacrctaf(  will fly twice. At 160 days bcfmc
encounter, a smill A\/ of 66 Ins” ] jvill set up  (be Wild 2 flyby.
‘1 his will occur 011 I .I<II) 2001, at 1,86 A(J :ind 97.5 (I:tys  Pi]st

‘1 ziblc 1. l)rc~lsiw aII(l  llip,bt SysIcm  l’ar~mc~crs—

Wild 2 pcribclion passage. ‘1’hc spacccraii will :ipproactl the k m .  Flyby  is Iiw  years af[cr launch, and l:at [b rc’turli, two
comcl at 6.2 kms  1 from sunside Ivitb a 70”  phase :in:,lc,  (’mm yc:irs lalcr.
fly-tbmupll Ivill be on the sun side at a miss ciiskmcc of 10[) lnicrs~cllar dust will be collcckd  on twm of tlic tbrec pmL-

apbcl  ion Icg,s of tlic otbik wllcrc llic sp:ick’ctiif( micnt: ilion



makes it possible to collect 1(; s at low velocity. la tbcsc
p(~tiiol]s of Il]c orbit, iadica(d by lS1> I & 2, the vtc(ors o f
tllc l(iS  :11)(1  lIIC  Spaccclafl  aliga f:rl’otiibl)’  10 yicl(l I()\vcl
rc’lativc wloci[ics.

3.2 I:lipl]l Sys[cm  I’crfolmawc

‘1’:iblc 1 shmvs propulsion pmmctcr+  and laaach capability
for the bascliac Iauacb cacrgy rcqaircmcnt of 26 kmzs”~,.

j,3 Wild 2 Ihc(matct  I%ZNC  I)csiga

5’..3.1 If ‘ild 2 /:IIcoittlter Gcotllelr),. ‘1’hc spacccvaf[ iiill
cncouatcr  Wild 2 at 97,5 days past pcrihclioa at 1,85 A(J
flom Sun v.hca Wild 2 is ftit  from its peak aclivc pcrid and
relatively safe for a close flyby.  “1’hc  spacccraf[ will :ipproach
Wild 2 ftom above its orbital pkinc,  tbca dip slightly below it.
I’ig. 4 shmvs the gcomctuy  of the flyby, which ~vill bc at I(K)
km oa [bc saa side,

laws[ifwtimls  of the navigation accar:icy aad tbc imp:ids
(m tbc cntitc cacoaa(cr  protilc is based m this aim poiat and
is regarded as a worst-ctisc analysis. h’inal sclcctioa oftbc aim
poiat m a y  bc far[hcr oat and tbc cncoanlcr d a t e  nuiy bc
sl]ificd dcpcl]ding,  oI] Il]c rcsalts ofthc  groaad obscvvatioas of
Wild 2 in cady  1997.

.?..3,  2 A’m,ig(ll;o))  P/atI, S’1 AR1 )LJS’I’ )vill u s c  both riidio
aml optical navip, ation (ol’h[A V). I larly kaowlcdgc of tbc
orbi[al s[atc of Wild 2 bawd m grma(l  olmrvatioas  gives an
cs(imtcd posi[ioa uaccr[aitlty of about 15(K) km (lrr),  AtI
improvcmcat  owr  this is cxpcckd  at aboat Ii- 50 days, af(ct
01’NAV has been ia opcr:ltion for some time. ‘1’hc adoptd
aavigwtioa plan c:ia dcliwr  with an :iccaracy of 8 km ( 10,
ctoss track ) aad I 1 scuds ( 1 m, time of closest cacouatcr).
‘1 I]is plaa  is based on F, IOLIIIC1-coI]~I] )tI[]Clc(l” ‘1 (’hi slrtitcg~.  ‘1 hc
Ias[ 01’NAV  image \vill bc SCIII  at h-  12 hr and the last ‘1 [M
Lwccutcd  tit h- 6 ht. ‘1 hc twwwry  light t i m e  w i l l  bc 40
miaalcs.  which Ivill lcaw  about 5 hours to prepare the last
‘1 C’h4 coaawiad flom Ihc p,roaad. ‘1’o  lialit tclcmctIy wlamc,

m-board ia)apc  (lala  pmccssiag, “ltit)(lo~vil)g,’”  and  2 : 1  dat:i
colllprcssi(~a  arc plallncd.
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}’ig. 4. Otbiltil (icomclry  al [’loscst ILncoualcrl  whctc 1<S is
(I)c o[bitat plaac, R ta(iial ditcc[ion, San 10 \Vild 2,
S - orthogonal [0 R alml~, W’ild 2 wl dirccliom

3../. 3 I:twmttttcr l’imsc  ,i(i,y,viott .Wrtwrios. ‘1’hc cacoalhlcr
pb;isc nomiaally s[arls aI 15(}  d before aad cads 150 d aficr
comet cncountcr. AccLIIatc  delivery o f  spaccclaf[ 10 t h e
dcsirul  a i m  poiat is accoa)plishc(l will] 01’NAV, Oa-bmd
acqaisiti(m  of comc~ imascs wi l l  bcgil~ al aboat 1:- 15(1  d .

(houmi-based im:igc proccssiap, aact “I’(N4  cmnmaads  arc

ascd ua(il h I cl. ‘1’hctcaflcl, i m a g e s  lvi[l bc proccsscd on
board it} (JtdCI- (0 g~lidc tl)c minot 10 coataia  coalct imap,cs  ia
tbc field of view (l;OV) of tbc camua.  A alirtorrd  trackiap,
dckicc in IIIC camera syskm will protect the optics daring, the
comi  fly-tht oa~h aad rcdacc imtipc snwir.

‘1’0  allain low-cost opwrtioa, COII)L.[  ima~ill~  g(lals, being,
sccoadary scicacc, w i l l  not (iictalc the missioa sccaarim
Ias[cad, imag,iag scicacc will bc acqairul  as the opportunity
permits. ‘1 hc ilaagiag, scicncc pl:ia is for all data [:ikea hcfotc
l;- 4 mia to bc sca( back  as the 01’NAV ttiicking, scbcdalc
permits aad al] images talicn from 11-4 mia to }{-I 4 min to bc
rccmdcd for dclayul k’lcawlry.

Only aboat 100 frames of the hi:,hcs( tmolutioa  imap,cs
scar CIOSCS[ cacouatcr  M ill bc rccordcd, cvca tlwagb the diita-
Iil]k capability)’ of tlw spacccraf[ (2 kbps/34 m aad 8 kbps/70
m) makes it possible to acqairc more than this. Spacccrafl
c(~lllll~~lt~ic[ttiot]s  N ill bc with the 34-IN high-cflicicncy (1 Itll:)
stii(ioas daring, tnosl of Ihc mcountcr  phdse+ cxccpt for a 30-
br pcriml at closest apptoach. (’oaliauoas  Iltlckiag, by the 70-
m stati(ms is plaaac(l oaly daring (his cri[ic:il  pcriml.

‘ 1  hc Ihcouatcr }]haw bqias slowly aad bail(ls h a n
ch[rcmc]y fa<[ pacr cct)kmxl  :itoat)(l closut cacoaaltx.  II i s
diviciul ialo four subpbaws: F:II I hc{)uatct, h[car Ihcoaa(cr,
(:IOSC  Ikmaatct-,  and  I’(Isl-cIIcOLII  )ICI.  l’:ir t icouakv involws
acquisition of comet ami cmmi scicncc dat:t. Near Ilacoaatu
is the kvmimil gaid:incc ph:isr, aII(l its scicacc cmpkrsim
t]igll-rcsol~llioll” ima~cs of tbc c o m a and  acfir-aaclcas
actililics.  (’IOSC ILacwatct is [bc cotc scicncc p e r i o d  of
S’I’ARI)LJS’I’,  focascd ( m  collcctiag,  s a m p l e s  [II](I  imiig,ing,  lhc



naclcas,  l)CJSt-Ct)CCJLIIltCt-  is dedicated to asscssinp,  mission
pclfotllmtm  and dmnliakiog comet imag,cs.

I:ig. 5 sllmvs the timcliac  of kcy aclivilics from 1;- 150 d ap
10 closcs[ cacoanter.  ‘1 his fi~orc also provides the rcsolalion
of images and sizes of the coma aad the aacleas  in (he F(JV
oflhc  camcta as a fooclioo oftimc.

3.3. ./ 1[11’ Ellc’olltllcr  ,Vllbl)lmc  (1;-  I  90 d  1 [ )  1: 1 (/).

01’NAV will fmgio al ahoat 1;- 150 d Mhco Wil(i 2 becomes
dc(t’ckiblc.  ‘1’hc coma will be Ihc focas of the imagiag scicacc
dat iog, this period. CotmI images acqaired (ioriog, this pc’t iod
will have  rcsolu(ions of 32 to 6000 km pcr pixel. All cipll[
fillers tvill be oscd al each im:ig,iag episode aod will be sca[
back at dcsigaatcd 01’NAV tclcmctry time. Approximately
thit[y 4-111- passes of dowliak time will be available dariag
this pet-id At 1 kbps (50% Iiak cap:ibility, 34 m), a data
volame  amoaatiog  to 75 frames of 2:1 compressed imar,cs
may be scat b:ick hlorc can be accomplished by cotnbiaiag,
the oaboard “wia(iowiag” ptoccss. ‘1 his io csscncc ofrcts :ia

oppor(ooity  to obtain fall color mo~,ics  oftllc wolviag  coma
At l:- I d, the coma imapc begins to fill the I:OV of the
Czimcra, and the f(wos of’ the im:ig, iag, w’ill bc 011 the fjncr
details.
3, .?. .-i A’c({v  l;tlrolltllc)  Sllllph(l,sc  (1’- 1  d 10 1:-. $ /lY).

S’f ARI)(JS f’ cotcrs the terminal oavigwlioo phase with
ioctcase(i 01’NAV activities, (’crntioooas cc)ll~tl~~ll}icati(]t~ lfith
I al-(l) (70-m s[atioas) M ill bc cstablisbcd. At l;- 1 d the
01’NAV piclatc  rate M ill be iacrcascd to onc pet boar. Al l
dala acqoitcd since tilt p[cvioas ‘f(~h4 (fl- 2  d )  }~ill bc
proccsscd on the grouad as each image is rcccivcd fbr imip,c
Iocatioo cxtrac[ioa, otbi( dctcrmiaatioa,  and tile fiaal ‘1’( hf
conlpotalion.  We cipcc(  to obtaia fiocr details of coma when
NC iam~c \\Jild 2 dat-inp, (his period. ‘f he Wild 2 aaclcas  will
still bc a piopoiot  aotil Ihe cod of this phase ~dlct) it bcgios [o
occopy  aboLIL  a pi?.cl, Assaming  a 50Y0  liok capability of the
sl)acccrafl, a real-time (ialn volamc transmission of 34 ima~e
f;ames with 2:1 complcssioo is possibfc. l:all-color  images ~f

I)SN
34 nl/4tl r pass 70 n) Continuous op tp 1;+S hr

I’CM AA A A ● s/c banking

1 Iwk 21wk 1 Id 1 /})

Ol)NAV  l)ic.ltatc  c~--~ ‘- -” -

[
On board ])roccssitlg/sitl~])lc tracking

- l [ _ _ _ _ _  &_______________

11-150(1 1;-s0(1 1;-7(1 IL- 1 d 1;-s11 lt-4m
I 1

‘L?: olotiou
ill FOV

‘ \— \ ,

1 00,00( km ~ ::OMA
>

.34 ]y

(“> 7S pies

lar -I;nc Near’-t:ll;
,,, ,,, , –.

-1000 -1oo -lo .1

5

~ pi>

/

‘-..-=..-

\..
‘ \ \

I;ntrr  (’oma

c’96 pies
Iccor’(lc[l
600 ill bit$

./

Rtxolation4

‘- . .
‘-..

{’lr)sr I:OC
.–

-0.1 -,01 -.001

I’imc ((lays from l~ncoontcr)

l;is.5. h4issi()tl 'lilllcl it)cf{)r \!~il(l 21t1c()Llt~tcr1 )l]zisc

104

103

102

1 0  I

100

10-1

10-2

10-3

.
Wild 2 with rcsolutioos ratl~iap, from S to 32 km per piwl l)~ls[collcctiotltvill” bc~io lvitlItllc  (lcl~lc)~[[lctlt( ~ftllc(ltlst
will bcobtaiad clariog this pet-iml.

.3,.3,6 <’[0s<, I;t]coiltltc,r,  ?rit]l)lfcl,vc>  (/;-5  Iw101;I.5  ht~, ‘lhis
is the cot-c scicocc pcrid of the mission. At 11- S hr the
spaccc]af[ \vill bcgio to coler t h e  com:i (I(K),(M) Lm f[om
Wild 2) aml the aaclcas  will slarl [0 cmctpc 0s 01) cxlcaded
body io t h e  c a m e r a  l:OV. All comet scicncc Ivill bc oa.
(`(ltlli[ltl()lls  lr;ickillg () fltlcs[>:icccraft  lvillllllc  7()-ll]sl<:li()ll is
plat]aed Il])til the cad oflhis missioo sabplInsc.

collector allcr the fast ‘1’[’h4  at 1{- 6 hr. The spacccraf[ (ias[
shield and lhc collcctw array will oricat pctpca(iicalar  to the
c}ast stream (sl>:lccctafl-c(llllct relative velocity) 10 protect tbc
spaccctiift f[rom t h e  dost faizarci w h i l e  ma\ioli7ing  t h e
collcc[ion  aica

[’fl)A }}ill p r o v i d e  iofbrmalioa on comet parliclc
coolpositioa (iorin~, the  fly-lhtoagh. Ikita f[om op 10 10,OOO
(’II)A events Jvill bc cmprcssd aacf stored on board. l’hc
(I:Itit v(~lLiIIlc zill(~c:ttccl isntmot2(K)h4bits.



(’oaliaumls  imap,ia: and ml-time lraasmission of data will
bc made from 1;- 5 br (o 11-4 mia nad agaia ftom ii-I  4 a)ia  to

1: I 5 hr. AI l;- d mill whca Ihc IILIC!CLIS  Oc’capics  60X60” p i x e l s .

a l~t)al  b lack aad while pictart  sat-muadiag lhc auclms  wi l l
bc scat ia rcvil time. This will take ao loag,ct  th:ia 27 s. Aay
iaui~,cs Iakca afkr Ii- 4 mia w i l l  bc simcd oa board, l:i~. 6
sbo~vs dclails of missioa  actililics  occurl  iap,  from 1:- 5 mill to
1;1 5 mia. ])ac (0 the uaccrlaialy  ia cklivcry, the image of Illc
aaclcus may spill oat of the ll)\f of the camera bcgiaaiap. at
aboat  l;- 2 mia, Althoagh the scaaaiag  mirror cat] compc asale
f o r  dmva-track  aad ia-pkiac mm, oaly baakiap tl)c
spacecraft (by pro~,  idiag the sccoad axis 10 Ihc mirtot)  ma

corlcc( out-o f-pltiac errors. lkcausc  ofthis,  tcmpwiry  Ims 01
hip,h-gaia  lock 10 liarlh dariag  the I 3 mia of the cacoaalcr  is
cxpccld, ‘1’hc medium gaia aalcnaa  will take o~cr the critical
c{>ll~t~~~lt~ic:ilicll~s  faacticm ciuriag this time.

.3.3.7 l’o.$1-l;llcololt(,r  Sllt)pllme  (1;1  s hr /[1 f; I 50 d). l’os(-
cacoaatcr  spacecraft health check, rccoashwclirm of flyby
coaditioas  aad (iowaliak of rccordcci data will coas(ita[c  the

ac[iv itics of this missioa phase. I)SN track iag, similar 10
craisc-phase mmic }vili rcsamc.

j,! latcrs[cllar  I)us( (’ollcctirm I’h:iw ])csiga

3.-/ 1 //I[cr.Ylr//f/r (;rai)l  lm/MK/ Prqfile,  Ilascci ml rcccat
sludics [3], I(is a r c  assamc(i  to calct  t h e  hcliosphctc uilil  a
velocity of’ 30 km 1 ftom the aps(rcam dircclioa of 10’’=1  I ()”,
28(F’I 30” ccliplic ]ati[a(ic and Ioagitacie. ‘1 hc flight paths of
the [(is arc modiiic(i by sol:ir gravity, solar p[-mare,
clcclroamgllctic iatctadioa with t h e  intcrpbiacttiry ma~,ac[ic
iicld, aa(i varioas OtlIcI c o m p l e x  ploccsscs m)t WCII  or  eas i ly

fcwnalalcci. If mc coasidcrs  only tile simple cf[cc(s of soiar
glavi(y aad sol:ir prcssarc,  the velocities of l(iS of various
si/cs  ctia  br c:ilculatcd as a faac~ioa of [), where [~ is tile ratio
of solar prcssutc to solar grtivity.
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l:ig. 6. ‘1 imcliac Ihriag (’IOSCS[ Iacoaa(cr,  h- S mia. 10 1;-1 5 mia.
Although the l(i collector will accxi to bc s[ccrc(i ia spcclfic
ditcclioas  10 maximiw the area for ialctccptitig, desired lCi  S,

tipl)t a[[itadc coattol is aot rcqairui  brcausc  ti]c aaccl[aiat>  ia
.3, ./. 2 Itltcr’.vlcll[tr  Gr’(l;lt (’[)l[ecli[)tl sfl’(fle~),. ‘1 hc S(1 alc’:y the l(i lmiiant (iircctioa tn:iy bc as Iarg.c as 300

of I(i collcclioa  is (1 ) to collect at tile parl of the spacecraft
orbit wllcrc l(i impact vclocily is rclzilivcly  Io}v (<1 5 kals 1),
(2) 10 orical the collector ia a specific ciircclioa so that tbc
a r ea  for Illc cic’sirc(i l(i S i s  m a x i m i z e d  aa(l  the l(i tr:ick

illdiC[llillg  1)01111;11  iacidcacc  m a y  bc taggd :is t h e  dCSilL”(l

p:ltliclc, al](i (3) to a~oi(i poiatiag  tolvarci tlic saa ia order aot
to iatcrccpt pdtliclcs o f  iatcrplaactary  origia. ‘1’otal (iatalioa
of I(i collcctioli ivill bc about 1J% years.

hlissioa  opcrti(ioa (iuriag, lhc I(i collcctiol) J~cliod is similar
to cruise phaw ciuc tbc J~assivc nature of tJlc collcc[m dcsipa.

3.5 Saa~pJc  I:ar[ll  J{ctarl)  l’hasc  I)csiga

‘1 his J>hasc of the S’1 AJ<J)(JS’I’  missim  bcpias two weeks
Ilcfolc 1 kit (1] w-catty  :iaci cii(is wlicli tiic SK(’ is ttaasfcttcd  to
its p,to~ltl(l-il:ill(iiitlg team. The planac(i i:ia(iiag site is liw
(Jtai] ‘ 1  csl aa(i “1’rtiiaiag i<aagc ((J’I’ I’J{), l:oilmvia~,
tmlcil(imw, t h e  Si{[l  wiil bc rccovcrcd by bciicoptcr or
gtouad vchiclcs aa(i ttaasporiui  10 a s(:ip.itig area at (J’1’l’1<  for
rc’tt icuil of tile s a m p l e  caaistcr, ‘i’hc caais[cr wiil tilca bc



lraasporlcd  10 the plaactriry makrials  curatori:il faci l i ty  :il
.lohnson  Space (’cnlcr.

‘1  h is  I;at[h Rctara is divicid  into four subphaws: I:atlh

3.S, 1 /;ciII/l Appronc/i  .Wbphmc, 1 ;ar[h Approach bcgias tvith
aa iacrcasui  tracking frcqucwcy  of oac $hour pass pcr (iay.
Ihriag this pet-iod three “1’CMS arc iavolvcct: at l;R (l~arth
rcca[ry) 13 d, I; I{- 3 d aati 1 1 1 < - 3  hr. ‘1’hr SI<C wi l l  bc
rclc:iscxl s o o n  afkr the  las[ ‘1 (:M and w i l l  e n t e r  tbc
atmosphere at a aomiaal entry aaglc of -8°. A p p r o a c h
velocity 10 Il:irth will bc approximately 6.4 kms  I with zi right
ascms ion of 205,7°, a dcclia atim) of 11.1°, aad wlocity  a[
ca[ry (assamcd to bc at ria alti[dc of 125 km) of 12.8 kms  1.
‘1 hc cnlry corridor coatrol accuracy (3s) a[[aiaablc, based ot~
the Navigation }’lan, is 0.080.

‘1 hc spaceuaft  \~ill pcrfcmn a ciivcrt mancalcr  sabscqucat
10 the SI<C rclurw  10 avoid catcriag  the atmrsphcrc.

reorients for SI{C rclcasc from the spacecraft bus ziad cads
with parachu[c dcploynlcnl,  ‘1’hc S1<(; ~vill bc rclcaseci f r o m
the spacecraft bus approximately 3 bouts before catty.
Sip,aificanl ac[ivilics during lhcsc 3 Imut-s include slcwiag the
spacccr;if~ bus 10 t h e  p r o p e r  rdcasc  atlitudc, sct(ling aaci
vcril~iag, spacecraft attil[ldc, iailiating  tbc S}{(: cm-board
lilllcr/scclLlc] lccr, laming  off spacccr[ifl bus provided heater
Jmivcr to the S1{(, aad rclcasiag  the SI{C.

‘1 hc SI<C will perform a ciircc[ entry at l{arth, After catry
the S1{(:  will contiauc to free-fall until approximately 3 km, at
which poinl lhc parachute cicploymcnl scqucacc will initialc.
] ;kipSL’(\  tilllC  flOlll  CIltl~ to parach~ltc (ici~]oy w i l l  bc
apptoximalcly to miautcs.

the parachute deployment scqucncc initiiitcs  aad  umtiaucs

u n t i l  t h e  Sl<(’/parfichutc sys[cm has cicsccadcd iato t h e
I-cc[)vcl-y Yol)c, the U’I’I’R.

‘1 hc v~.locity  of the S1<(: must bc rcduccd from the iaitizil
calry v e l o c i t y  o f  I 2.8 kms- I 10 a Icvcl that pcrmik  sofl
laading.

‘1’hc acroshcll rc]novcs o v e r  99% of t h e  iaitial kiactic
cacrgy of the vchictc to protect the srrmplc canister agaiast the
rcwl(ant  cx(rcmc acrociyaamic hcatiag. ‘1 hc hc:itshicld is a
(K)” lull f-aaglc blunt cone nmdc of a graphite/epoxy composite
covcrd with a thermal protcctioa systcm. Ablative material
oa tlw baciisbcll prottcts  the lziacicr from the effects of
l’L’Cif’LWliitiOl)  flow alollld the Clltry vchiclc.

‘1’aking ialo account  S1{( rclcasc aacl en t ry  cor r idor
uacct-hia tics, vchiclc acrodyaamics uaccrlainlics and
atmospheric dispcrsims,  the Iaadiag f(mtprint ellipse for Ihc
S1{(:  htls bcca dc(cmincd 10 bc approximately 60 km by 6.5
k m .  ‘1’hc SR(; lvill approach  the  (1’1’’1’1<  oa a hca(iiag of
:l[>[lrc]xill]:ltcl~ 122° m a aorth-wcsl to south-cast tr:ijcclory.
I ocal  tilnc of Iaadiag will bc approxim:itc]y 3:(KI am.

.?.5../ Rcco~vTF~,  ,$1//J/>/~a.~e.  Rccovcry  begins  a  fclv houls
b e f o r e  Ihc Sl{(~ touches  down, I{clricval is via groaad
ll-tltls}~orl:ltioll” or hclicoptcr,

(iilca the small size aa(i mass  of the S]{C,  it is not
cxpcclcd t h a t  ils rccowry  amt traaspmlatioa  wi II rcquim
cx(ramdinat-y haadliag  measures or hardware other th:in  a

spcci:ilizcci  hziadling  iixlut-c  I(J cra(ilc t h e  capsuic dut iag
transport.

‘1’rzitlsllort{!ti(~ll  of ti]c Sl{(’ 10 a s[apiag area at the (J 1 I R
for extraction of li]c sample caaistcr  will foilo}v,  ‘1’hc sample
caais(c.r thca  ivill bc traaspor[c(i to its final cics(iazition, Iilc
pl:indary  material cut-atorial  facility [it Johason Space Ccatrr.

4. Ill(;  Ill S} ’s’l’l:il  I)lCSI(; N

‘1 hc S’I’AI{I)(JS”I  flight systcm is compcrscd of ti]c sampic
rclura capsule (SR[:) aa(i tile spacecraft. llacb employs
clcmcals  o f  advaacc(i lcchaolog,y ia coaccrt witil flig,i~t-
ptovca compoacat<  10 prwiucc a  cost-cffccti~c, lighlwcigi~t
spacccmft capabic of opcratiag  reliably ia deep space for
Ioag-ciar:ilioa missions. I )csigacd from the gmuacl  up ~vi[h
c o s t  aa(i mass-cflicicacy  ia mia(i, tile S’I’AI<I)(JS’I’ fli~iht
Sys[cm rciwcscats a nc\v wivc  of m a i l ,  ligiltwcight
spacccraf(. Aitilougil S’1’AI<I)IJS’1’ is rcprcscatativc  of t h e
nciv a p p r o a c h  m j~l.s~er, /mt/er, chrqwr, i[ s[ill cmbo(iics
I mckilcc(i-h4arti  a’s totai coamitmcnt  to missim  saccess.
S ’ 1  Af{l)LIS’1’  has bcca dcsigacci 10 climiaalc  all crcdihlc
siaglc-poiat  faiiurcs  from the systcm,

I’repulsion on S’I’AI{I)LIS’1’ cicpcncis cm a single, simpic,
blmv(iou a hydrii?iac syskm. The missicm has bcca dcsigt lcd
!vith minimai AV rcquircmcats  ami very Ioosc at[itu(ic-coatrol
rcqaircmcat~ for the bulk of Iilc missioa. ‘1’hcrcforr a siaglc-

tank tll(~tlopro~)cll:ltlt”  syskm  i s  a(icquatc to mcc[ t h e
propaision rcquircmcnts of S’I’A}{I)(JS’1

The tclccot)~tllllt~ica[i(~t~s systcm on S’1’AI{I)(IS”I’  coasisk  of
fully rc{iaa(iant X-imn(i [iccp-space transpomicts, solict-slate
p o w e r  anlplifrcrs, aa(i awrciatd tiltcrs, crmplms, switcilcs,
al)d wtvcgai(ics. I)aring  c o m e t  cacwatcr, Ii)c pcriml of
iligilcst dcmaa(i oa tclccc~tlllllll tliczt[iol)s  (iakt r a t e , tile
gcomchy bc[wccn comet, spacecraft, aa(i llartil do not cha Igc
sigailicaa(i),  }kploiting  tilis Fdc(, the S’I’AI{l)LJS  1’ higil-~aia
aa[caaa  i s  f ixed-mouatcci  Ivitimut  [i gimiml  mcchaaism
tilcrchy s:iviag cost, colllp]cxity, ami maw. I)ariag  tile
rcmaia(icr of tile mission, whca tile attitucic of tile spaccctaf[
i s  aot h e l d  )vitllia tight clcadtmads, c(>[]]ll]l]r]ic;ili(>r>s  art

tilrough  a medium-gaia aatcaaa.  low-gain  patch aatcnaas  arc
:iiso iatcgrtitc(i i n t o  li)c Iclccotllllllltlicatic)lls syslcm for usc
ciut-iag the initial intioa aaci cilcckoat pi]asc of tile mission
an(i, if ncccssary, (iuriag saling moctcs.

I’mvcr for S’i’AI{I)(JS’l’  (some 26(I W’ at cacoualcr)  is
prt)vi(icci by ttro solar arrays each ccrvcring 3 mz. l;acil so]:ir
atu~iy  is aiso flxcd-mouatcd to tile bus. })ou’cr Coa(iitionin.g.
coa(roi, aa(i (iistributioa fuactioas  arc provicic(i by a(ivaacc(i
avioaics cat (is (icvclopcd by I.hf A for deep space missions.
(kmmmnality of the electrical power systcm amoag scwral
ongoill~, spacccrtifi progtmms  at  1.h4A p r o v i d e s  a  cclst-

cf[cctivc stratc~y fbr implcalcalia.g s(atc-of-the-zirt avionics.
‘1’hc  Sh4’1’S  cvolutioaary  tcsl plan wiil ccmcarrcaliy iakgratc
aaalysis. cicsign, aaci t e s t i n g  to acilicvc ilip,h cmllidcncc ia
missioa sacccss.

[’ommaad aa(i I)a[ti I Iaa(iliag (G&l)] 1) for S’1 AR1)LJS  1’ is
csscatialiy  inilcritcd  :inci inclu(ics  advaacc(i c i r c u i t r y  now
bciag (icvclopc(i for a number of oagoing programs at I, MA.
‘1’hc ccatr;il processor car(i is at) 1{6000 with 1 (ibi(  of cm-c:lrci
sol id-stale (iatti-stortigc ctipacity. lntcrfaccd to ti)c pmccssor
carci tbroapi) a  VMii bas arc t h e  (ial:i 1/0 carcis, payioaci


